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PROBLEM TO BE SOLVED: To reduce information transmission quantity 
by correcting the spectral distribution of reproduced environment light, base 
on the spectral distribution of illumination light at a spot where a subject is 
photographed. 

SOLUTION: A spectral picture photographing means 10 photographs a 
subject picture as spectral information. A photographing light spectral 
detecting means 20 detects the spectral distribution of illumination light at a 
photographing spot. A processing means 30 calculates the spectral distributi 
in photographing the subject picture with the same illumination light as that 
the reproduction spot, based on a reproduction environment Hght spectral 
detecting means 70, a reproduction environment spectrum and a spectroscop 
reflection rate distribution. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of tliis translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely 
5 2.**** shows the word which can not be translated. 
3. hi the drawings, any words are not translated. 



DETAILED DESCRIPTION 



1 0 [Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] The color which doubles a foreground color and the colo 
of the object 

15 [0002] 

[Description of the Prior Art] In the television system which tells the photoed color picture conventional! 
the exact color reproduction was not taken into consideration at all, but it was taken into consideration tha 
the picture of appearance is only good. Although it is inadequate for there to be neither distortion nor an 
error and to just be processed from a camera to a display system and a picture needs to be reproduced in t 

20 environment illuminated with the light source which has the same spectrum as a photography side in orde 
to reproduce the picture photoed in the remote place in an exact color, it is very difficult to prepare the 
lighting which is a photography and reproduction side actually and has the same spectrum. 
[0003] Although there were some which carry out color matching in the color of ''three dimensions" unde 
a situation almost equivalent to three stimulus values represented by RGB for color matching as a 

25 conventional example, it was not correctly in agreement. A thing called isochromatic conditions is one of 
the reason, there are three color matching fiinctions (color matching functions of an XYZ color 
coordinates) as shown in drawing 8 with the same spectrum called so-called X and so-called Y, and Z col 
coordinate system as a function of human being's visual sense in fact but, a spectrum is actually multiplie 
by this function and the value with which it integrated can be found. However, some which looked the 

30 same under a certain lighting had the phenomenon in which a color shifted, under the lighting with which 
two functions are different. 

[0004] Thus, various attempts for bringing the color conventionally dlisplayed on printed matter or TV 
monitor close to the color which human being has recognized visually have been performed. On the other 
hand, the color-matching technology (for example, JP,5-216452,A, JP,6-51732,A, etc.) of doubling the 
35 foreground color displayed on TV monitor and the color of the printed matter which is a candidate for I/O 
is proposed as highly-efficient-izing of a computer in recent years, a miniaturization, and a DTP system 
(desktop publishing, electronic publishing) spread. 

[0005] However, although the color-matching technology of doubling with such conventional technology 
the foreground color displayed on TV monitor by various different circumference lighting conditioning a 

40 the color of the printed matter which is a candidate for I/O is shown The picture photoed in the place whi 
is premised on a display place and a printing place being the same points, i.e., the same Ughting condition 
also in which advanced technology, and is reproduced, the distant place of different remoteness, etc. by th 
exact color reproduction for example Neither indication nor suggestion is carried out especially about the 
technology of doubling the color of reproducing by a display or printing, i.e., the display screen, i.e., the 

45 color of the photography object under a different lighting condition and a reproduction object, or printed 
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matter. 
[0006] 

[Problem(s) to be Solved by the Invention] If the color picture record regeneration system which has the 
5 same transmission characteristic as three visual-sense properties which human being has is originally buil 
although the color of a reproduction picture looks the same as a photographic subject's color, a visual-sen 
property has individual differences and is necessarily in agreement for [ no ] men. Therefore, if it is going 
to perform color matching completely (it is visible similarly like), it is necessary to double the spectrum. 
[0007] Then, this invention offers the color-reproduction technology with which the spectrum was also 
10 doubled in view of this need. The place where the 1st purpose of this invention is reproduced is offering t 
color picture record regeneration system which reproduces the picture photoed in a different remote place 
etc. by the exact color reproduction (a display, printing). Moreover, the 2nd purpose is to offer the color 
picture record regeneration system which can do an exact color reproduction, without increasing the 
amount of information transmitted between a photography place and a reproduction place. 

15 

[0008] 

[Means for Solving the Problem] 

[1] In the color picture record regeneration system which reproduces the picture recorded in arbitrary plac 
in different places (remote place etc.) A SU ** KUTORU picture photography means to photo a 

20 photographic subject as spectrum data for every pixel, A photography light spectrum detection means to 
detect the SU ** KUTORU distribution (for it to consider as photography light spectrum data hereafter) o 
the lighting light of the point which photoed the photographic subject, A spectral-reflectance distribution 
calculation means to compute a spectral-reflectance distribution of a photographic subject by removing th 
influence of the aforementioned spectrum data to the aforementioned photography light spectrum data 

25 which the aforementioned spectrum picture photography means photoed, A reproduction ambient light 
spectrum detection means to detect the spectrum distribution (for it to consider as reproduction ambient 
light spectrum data hereafter) of the lighting light of the point which reproduces a photographic subject, A 
spectrum conversion means to compute the spectrum distribution obtained based on the aforementioned 
spectral-reflectance distribution and the aforementioned reproduction ambient light spectrum data when t 

30 aforementioned photographic subject is photoed under the same lighting light as a reproduction point side 
A vector imaging means to change into 3 -dimensional color specification vector data the spectrum 
distribution corresponding to each aforementioned pixel computed by the aforementioned SU ** KUTOR 
conversion means, A color picture is reproduced based on the aforementioned ****** KUTORU data, (a 
display, printing) The color picture record regeneration system equipped with the color picture 

35 reproduction means to carry out is offered. 

[0009] [2] Offer the color picture record regeneration system indicated by [1] characterized by equipping 
the aforementioned color picture reproduction means with a color conversion means to change the 
aforementioned color specification vector data into the device color value of the regenerative apparatus b 
the side of the aforementioned reproduction point. 

40 [0010] [3] Offer the color picture record regeneration system indicated by [1] characterized by having 
fiirther a transmission means to transmit mutually the data by the side of the point which photos a 
photographic subject picture, and the data by the side of the point which reproduces a photographic subje 
picture. 

[0011] (Operation) 

45 (1) Since the spectrum data of a photography picture are changed and it reproduces based on the spectrum 
distribution (reproduction ambient light spectrum data) of the lighting light of a reproduction point, the 
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picture by which the place reproduced and a different remoteness place were also photoed is reproducible 
by the exact color reproduction with a display or printing. 

[0012] (2) Since it changes into suitable data, such as RGB and YCMK, according to the property of the 
regenerative apparatus by the side of a reproduction point, it is not based on the kind of regenerative 
5 apparatus, but the exact color reproduction of a picture becomes possible. 

[0013] (3) According to the situation that the data by the side of the point which photos a photographic 
subject picture, and the data by the side of the point which reproduces a photographic subject picture are 
transmitted mutually, it can be made the color picture record regeneration system in which the optimal tw 
way communication is possible. 
10 [0014] 

[Embodiments of the Livention] First, the outline about the color picture record regeneration system of th 
invention is explained, referring to drawing 1 . The outline of the composition of the whole color picture 
record regeneration system of this invention and the flow of processing is shown in this drawing 1 . 
[0015] The color picture record regeneration system of this invention is a system which transmits color 

15 picture information between remote places which are located in at least two or more long distance remote 
places. For example, the color picture record regenerative apparatus which can perform record reproducti 
of a picture mutually by point to point [ with the 1st mutually distant point and the 2nd different point fro 
it ] is constituted by each composition means to perform down stream processing [ as / as was expressed 
with the block shown in drawing 1 ] . 

20 [0016] That is, it has a photography light spectrum detection means 20 to perform the photography hght 
spectrum detection process (S20) of detecting the spectrum distribution (photography light spectrum data 
of the lighting light of a spectrum picture photography means 10 to perform the spectrum picture 
photography process (SIO) which photos a photographic subject picture as spectrum data for every pixel 
the 1st point, and the point which photoed the photographic subject picture. 

25 [0017] Furthermore, there is a processing means 30 to input two information from the above-mentioned 
spectrum picture photography means 10 and the photography light spectrum detection means 20 in this 
system, and a means 70, i.e., a reproduction ambient light spectrum detection means to perform the 
reproduction ambient light spectrum detection process (S70) of detecting the lighting light spectrum 
distribution of the 2nd point which reproduces a photographic subject picture, mention later is connected 

30 it in the exterior. 

[0018] Moreover, the above-mentioned processing means 30 consists of each component which performs 
the following down stream processing. Namely, spectral-reflectance distribution calculation 30a which 
performs the spectral-reflectance distribution calculation process (S30a) which computes a spectral- 
reflectance distribution of a photographic subject by removing the influence of the spectrum distribution 

35 (photography light spectrum data) of the above-mentioned lighting light from the above-mentioned 

spectrum data, A predetermined transmission means to perform the reproduction ambient light* spectrum 
data transmission process (un-illustrating) of transmitting the reproduction ambient light spectrum data of 
the 2nd point detected according to the above-mentioned reproduction ambient light spectrum detection 
process to the 1st point (un-illustrating), The reproduction ambient light spectrum data detected according 

40 to this reproduction ambient light spectrum detection process. Spectrum conversion means 30b which 
performs the spectrum conversion process (S30b) which computes the spectrum distribution obtained bas 
on data with the above-mentioned spectral-reflectance distribution when the above-mentioned photograph 
subject picture is photoed under the same lighting light as a reproduction point side, Vector imaging mean 
30c which performs the vector imaging process (S30c) of changing into 3-dimensional color specification 

45 vector data the spectrum distribution of each pixel computed by the above-mentioned spectrum conversio 
means, A predetermined transmission means to perform the color specification vector data transmission 
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process (un-illustrating) of transmitting this color specification vector data to the 2nd point (un-illustratin 
30d of color picture reproduction meanses to perform the color picture reproduction process (S30d) which 
carries out the reproduction output of the color picture by a display or printing based on the above- 
mentioned color specification vector data ~ since ~ it is the color picture record regeneration system 
5 characterized by being constituted 

[0019] Since the information transmitted by these illustrated point-to-points is only the comparatively few 
reproduction ambient light spectrum data and color specification vector data of the amount of data, there 
also little amount of information and it does not make transmission capacity increase according to the col 
picture record regeneration system of this invention which realizes the method of the above color picture 
10 record reproduction. Moreover, also in places, such as a different remote place from the photoed place, it 
becomes possible to carry out the color reproduction of the picture at the time of taking a photograph in th 
exact state, and to carry out a reproduction output by a display or printing. 

[0020] From the following, the concrete operation gestalt concerning the color picture record regeneration 
system of this invention is explained one by one, referring to a related drawing. 

15 (The 1st operation gestalt) Drawing 2 indicates the flow of the processing to be this whole system 
composition as 1st operation gestalt of this invention. Although the previous outline and the previous 
processing itself of drawing 1 of this example are the same, in the system configuration of this example, t 
equipment "by the side of photography", and the equipment "by the side of reproduction" estrange and 
exist. [ which observes and photos an object ] [ which reproduces the photoed image ] And it cormects 

20 between the equipment by the side of this photography and reproduction in a certain line or circuit. It is 
constituted by a certain circuit etc. possible [ transmission to mutual ] in the meantime. 
[0021] According to illustration, with these "a photography side" equipments that accomplish this system 
and "reproduction side" equipment, each down stream processing is shared and performed as follows. Th 
is, a desired photographic subject is first photoed with the camera which has a multi-spectrum function 

25 (SIO). Consequently, a photograph is taken where the spectrum of the light source and an actual 
photographic subject's spectrum are multiplied. 

[0022] On the other hand, the lighting spectrum by the side of the photography is detected by a certain 
method (S20). If it is made above, since that by which the spectrum of the lighting used on that occasion 
and both which were reflected from the photographic subject was multiplied by the image data photoed a 
30 obtained is contained, it is the reflectance spectrum firom a photographic subject which broke by the 

lighting spectrum component and was able to be found only of the spectrum component of this obtained 
image data (S30e). 

[0023] Moreover, the reproduction side also detects and measures simultaneously the lighting spectrum o 
the environment which a reproduction side reproduces at this time (S70). And this detected lighting 

35 spectrum information is sent to a photography side through a transmission path. 

[0024] At this time, by the photography side, amendment of the lighting already mentioned above is 
completed, and since the reflectance spectrum of the photographic subject itself fi-om which the influence 
of photography lighting was removed is generated, the hghting spectrum by the side of this led 
reproduction is multiplied by this photographic subject's reflectance spectrum (S30f). As for the spectrum 

40 information which may be a photography side, that spectrum [ like / a spectrum ] to which the photograph 
subject exists under the lighting by the side of reproduction will be acquired by this processing. 
[0025] The color matching Sanctions (for example, ftincfion illustrated to drawing 8 ) in the color 
coordinate system chosen suitably are himg to the spectrum acquired as mentioned above, and it changes 
into the color specification vector data of three values ( drawing 8 X, Y, Z) (S60a). As a color coordinate 

45 system often used in - ** here, there are an XYZ color coordinates, a L*a*b* color coordinate system, etc 
[0026] Such a fiinction is hung, a 3 -dimensional multi-dimension spectrum picture is described, and it 
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changes into a KUTORU picture, and transmits to the equipment by the side of reproduction through a 
circuit (S30g). It is a regenerative apparatus (as a reproduction device value, it is - **-Uke [ a CMYK valu 
etc. ] in a reflected type device like [ in an emitted-light type display device like a display ] a RGB value 
and a printer.) about the 3-dimensional color specification vector data transmitted in the reproduction side 
5 [0027] It asks for the relation of a device value inputted into the output characteristics of a regenerative 
apparatus, and this regenerative apparatus beforehand, and conversion to a device value from color 
specification vector data is performed so that color specification vector data may reproduce correctly the 
color which the data shows using the relation. 

[0028] In addition, since the function which reproduces correctly the color which color specification vect 
10 data shows in consideration of the output characteristics of a regenerative apparatus is already supported 
OS (operating system) level of BASOKON as CMS (color management system), it may use this fiinction 
[0029] The above is explanation of the processing about operation of the 1st operation gestalt of this 
system. The structure of a system as the 1st operation gestalt of this invention is shown to drawing 3 by th 
block diagram. According to the system configuration view which this drawing 3 shows, that what is 
1 5 necessary is just to constitute so that the flow of the processing mentioned above may be realized, by this 
example, a communication line connects physically and the '"'photography and reproduction side"" exists 
by it. 

[0030] A photographic subject's photography is performed to a photography side by the multi-spectrum 
camera 10. In this system, the lighting spectrum detector 20 is connected to a processor 30, and the lightin 

20 spectrum detector 70 is similarly connected to the processor 60 at the reproduction side. 

[0031] However, although separately attached like illustration in the photography side, even if this is not 
another, once it uses the multi-spectrum camera 10 together and photos a white body, for example, a whit 
diffusion board etc., it can detect the spectrum. There is a means to detect the spectrum of such lighting, 
and a processor 30 inputs the information from two on the above-mentioned multi-spectrum camera 10 an 

25 the lighting spectrum detector 20, and performs processing like the after-mentioned. The image data 

processed with this processor 30 is transmitted in a circuit through communication-interface equipment 4 
and is sent to a processor 60 through the communication-interface equipment 45 by the side of reproducti 
in a remote place. 

[0032] In this reproduction side, the above-mentioned lighting spectrum detector 70 detects the spectrum 
30 the lighting light by the side of reproduction beforehand, a circuit is transmitted to an opposite direction 
and this lighting spectrum information is sent to a photography side. 

[0033] Based on the picture and the lighting spectrum in the case of the whole previously photographed 
with the multi-spectrum camera 10, the processor 30 by the side of photography performs amendment 
processing with this lighting light, and uses it only as the reflectance spectrum component from the 

35 photographic subject. 

[0034] And by multiplying by the value based on the information on the lighting spectrum sent from the 
reproduction side fiirther, exactly, lighting light changes so that it may become the lighting light and 
identification by the side of reproduction, it multiplies the three above-mentioned proper functions by it, 
and sends the information to the processor 60 by the side of reproduction through the communication- 

40 interface equipments 40 and 45. 

[0035] hi this processor 60, it changes suitably and expresses as a display 90 so that an output indication 
the color right on a display device may be given by the fiinction of already equipped above-mentioned 
CMS. 

[0036] thereby, a color reproduction faithfiil to the color of a photographic subject's original is performed 
45 a reproduction side, and the photographic subject which is in a remote place is at hand ~ it is observable i 
that exact color [ like ] 
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[0037] An example of the multi-spectrum camera 10 which used the tumable filter 2 is shown in drawing 
. the tumable filter 2 which was illustrated - respectively - the graph curve of drawing 7 (a) ~ a filter wi 
the spectral characteristic [ like ] is the filter section of the gestalt which has more than one 
[0038] With this multi-spectrum camera 10, if a photographic subject is photoed rotating this tumable fiU 
5 2 by the motor 8 through optical system 1, a spectrum distribution as shown in the graph curve of drawing 
7 (b) will be obtained. 

[0039] The composition of the lighting spectrum detecting elements 20 and 70 shown in drawing 3 is 
shown to drawing 5 by the block diagram. Although such a detector may be the element which is 
necessarily unnecessary to a photography side fundamentally, a reproduction side needs to detect the 

10 spectrum of a certain lighting light only by the reproduction side. Therefore, although it thinks at least tha 
a multi-spectrum camera may be prepared, even if it is not such complicated equipment, you may be the 
composition of having a function only for detecting the spectrum of lighting light more simply. 
[0040] it illustrates - as — the white penetrated type, penetrated type diffusion board 21 - many spectra - 
the front face of a filter 22 was worn and the uniform white quantity of light is given The photodiode 23 i 

15 installed in the back side by side, although usual, for example, a photodiode, is sufficient since it is not 
necessary to picturize these photodiodes 23 in a picture image ~ two or more different spectra like 
illustration before these photodiodes 23 - it is necessary to arrange a filter 22 

[0041] each photodiode 23 being connected to the signal change machine 28, respectively, and switching 
order with the signal change vessel 28 — each spectrum ~ the signal according to the property of a filter 2 
20 is outputted Finally the acquired signal is digitized by AID converter 29 linked to this signal change 
machine 28, and is sent to the processor (30) which is not illustrated. 

[0042] In addition, the detailed composition of the processor 30 by the side of photography is shown to 
drawing 6 (a) by the block diagram. That is, in the exterior of a processor 30, the lighting spectrum senso 
20 is connected with the multi-spectrum camera 10 like illustration. Moreover, there is communication- 
25 interface equipment 40 and it is connected with the equipment by the side of the reproduction which is no 
illustrated. 

[0043] The picture first photographed with the multi-spectrum camera 10 is the reflected light from a 
photographic subject obtained by passing the tumable filter 2 of the once above-mentioned, is generated a 
a picture signal by CCD3, and is transmitted to this processor 30. In this processor 30, all the pictures firs 
30 photoed using each filter are delivered to the interpolator 32 which inputs into the spectrum picture frame 
memory 31, and stores temporarily and follows it. 

[0044] Since this interpolator 32 explains a required reason by drawing 7 (b), namely, the number of shee 
of this tumable filter 2 can usually photograph the fewer possible one at high speed, here In being few, in 
order to reduce the number of sheets in consideration of this, and to obtain predetermined spectral 

35 characteristics as "interpolation processing" Because the processing for increasing the processing which 
interpolates the value of the midpoint of the sampUng point in a spectmm-distribution view like illustrafio 
etc., i.e., a "number of dimension", is needed, a thing called this interpolator 32 is needed. 
[0045] The picture by which interpolation processing was carried out is inputted into the spectrum memo 
33, and is supplied to a computing element 35. In addition, this interpolator becomes unnecessary if the 

40 tumable filter which has the filter of sufficient number of sheets is used. 

[0046] One lighting spectrum sensor 20 delivers the spectmm information about the spectrum of the light 
source at the time of taking a photograph to the photography spectrum memory 34, and it is supplied to a 
computing element 35 while storing temporarily. 

[0047] As mentioned above, while a spectrum as shown as the solid line in drawing 7 (b) is inputted into 
45 this processor 30 from the multi-spectmm camera 10, from the lighting spectrum sensor 20, the lighting 
spectrum shovra with the dashed line in drawing 7 (b) is inputted. 
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[0048] The above-mentioned lighting spectram is inputted in the form where a curve like a dashed line w 
accomplished. Then, the reflectance spectrum for photography is obtained by breaking the value of each 
filter position of the spectrum photographed with this multi-spectrum camera 10 as the whole picture, or t 
value by which interpolation processing was carried out by the value of this lighting spectrum. The detail 
the technique is explained using the following formula. 
[0049] 
[Equation 1] 



[0050] From the following, in order to simplify explanation, each component of the above-mentioned 
formula is ****(ed) as follows. 

Namely, L: The abbreviated name of L (lambda) means the component of the lighting spectrum distributi 
by the side of photography, and it is E. : The abbreviated name of E (lambda) means the component of th 
lighting spectrum distribution by the side of reproduction, and it is S. : The abbreviated name of S (lambd 
means a photographic subjects spectral reflectance, and it is P. : It is the abbreviated name of P (lambda) 
and color matching functions are meant. 

[005 1] A thing called the spectrum distribution obtained with a multi-spectrum camera is usually the 
lighting spectrum distribution of photography, x A photographic subject's spectral reflectance It is 
expressed with the formula to say. In this formula, since it is SL, if division is carried out by L, the 
photographic subject's spectral reflectance S can be found. 

[0052] Thus, if the information on the lighting spectrum distribution by the side of the aforementioned 
reproduction is sent and it multiplies by the value E shortly after a spectral reflectance S can be found, the 
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information SE on a photographic subject's spectrum distribution which was photoed by the spectrum by 
the side of Ughting will be acquired. 

[0053] hi addition, although this processing of a series of is performed in the computing element 35 whic 
constitutes a processor 30, the flow of the processed data S, L, E, and P is shown in below-mentioned 
5 drawing 13 . Although it is made three vectors as information transmitted after that and being sent, there i 
"color matching fixnctions" as a function used since it vectorizes at this time. For example, as the example 
there are color matching functions of the color coordinate system in X, Y, and Z (namely, 3 -dimensional 
color space). It can multiply by such function and can ask by one formula. 

[0054] Drawing 8 shows three kinds of color matching functions, x (lambda) which has the two peaks, th 
10 wavelength of 440nm, and near 600nm, as an example of color matching functions in the XYZ color 
coordinates mentioned above, y (lambda) which has the peak near the wavelength of 550nm, and z 
(lambda) which has the peak near the wavelength of 450nm. Such each color matching functions are 
multiplied, and if it integrates with it in the range of the light by which human being is seen, it will becom 
the light which exists to three vector values of these X, Y, and Z. This is the technique for making human 
15 being's visual-sense property reflect, and is the technique based on the principle of multiplying the functio 
of these three values by human being from the fact with the visual cell sensed in three colors originally, 
finding the integral, and changing spectrum information into three vectors. 

[0055] And after this conversion will be transmitted to the equipment of the other party which becomes th 
side which reproduces the picture concemed, and a reproduction output will be performed. The above is 

20 processing operation by the side of photography (side to transmit). 

[0056] In addition, the still more detailed composition of the computing element 35 by the side of the 
photography shown by drawing 6 (a) is shown in drawing 13 . The divider 352 which this computing 
element 35 is constituted like illustration, and SL and L are supplied from the spectrum memory 33 and th 
photography spectrum memory 34, respectively, and performs division process, P is supplied from the 

25 color equation memory 351, such as holding predetermined color matching functions, and the above- 
mentioned color-matching- functions memory 351, and shell composition is carried out with the integrato 
353 which does sums by supplying E from the reproduction spectrum memory 36 on the other hand, and 
the integrator 354 which integrates with the result of this addition. And from this integrator 354, three col 
specification values PI, P2, and P3 are outputted to the color picture frame memory 37. 

30 [0057] This reproduction spectrum memory 36 is a temporary storage means for holding the lighting 

spectrum by the side of the reproduction led from the reproduction side. Moreover, the color picture fram 
memory 37 is a temporary storage means for holding the image data which carried out to the above- 
mentioned integration and was expressed with the color specification vector. 
[0058] In addition, the lighting spectrum expressed with L or E in the above-mentioned formula is a 

35 spectrum of the lighting, and is memorized by not a thing but the purity for performing removal of lightin 
nonuniformity etc. at each memory for the processing. 

[0059] The lighting spectrum L is memorized by the photography spectrum memory 34 as written also to 
the block diagram by the side of photography of this drawing 6 (a) in addition. Moreover, SL is memorize 
by the spectrum memory 33. 

40 [0060] The data of the spectrum distribution by the side of the reproduction E are memorized by the 

reproduction spectrum memory 36. And with the processor 30 by the side of this photography, the value o 
the spectrum memory holding these SL is broken by the value of L memorized by the photography 
spectrum memory 34, it is multiplied by the value E in the reproduction spectrum memory 36, and 
processing which hangs and integrates with the color specification function P of a color coordinate system 

45 to it further is performed by the computing element 35. 

[0061] The element of the color specification vector of each pixel as the obtained result is memorized in t 
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color picture frame memory 37, and is transmitted to the equipment of the other party via communication 
interface equipment 40. The above is processing operation of the processor 30 by the side of photography 
[0062] Next, the following processings are performed in the processor 60 by the side of the reproduction 
shown in drawing 6 (b). Namely, what is necessary is for a system which is called CMS as mentioned 
5 above just to use predetermined software in this reproduction side, since what is necessary is to mainly 
perform only conversion of a color. In the CMS system, fundamentally, as shovm below, processing abou 
the sent 3 -dimensional vector is performed. 

[0063] In this case, although it is the value expressed with X, Y, Z, and the color coordinate system, it ad 
to it by hanging the multiplication of a certain matrix, for example, a predetermined coefficient, on each 

10 value. It is made the appearance and changes into a value which is displayed by the device of R-G-B. 
[0064] The matrix a, b, c, d, e, f, g, h, and i in 2 formulas is beforehand calculated using the color table et 
from the correspondence relation which expressed the same color with the color specification value and t 
device value. Thus, by processing, a display output can be correctly carried out to a display 90 with the 
value expressed with a certain color coordinate system as mentioned above. 

15 [0065] In the reproduction side which drawinR 6 (b) shows, the information sent from the photography si 
through communication-interface equipment 45 is inputted into the computing element 61 of a processor 
60. Moreover, it is the memory prepared in order that memory called the color translation table 38 might 
hold beforehand the matrix for this color conversion a, b, c, d, e, f, g, above-mentioned h, and above- 
mentioned i here. 

20 [0066] Moreover, the lighting spectrum data by the side of the reproduction obtained by the lighting 

spectrum sensor 70 are transmitted to a photography side via the aforementioned communication-interfac 
equipment 45. An output indication of the image information processed by the computing element 61 is 
given through A/D converter 69 which performs conversion analogically from digital one of the at the 
extemal display 90. 

25 [0067] Moreover, it prints, and in outputting, an output value is set to four, there is the value Y, C, M, and 
K (yellow, cyanogen, a Magenta, black), respectively, and not the matrix of 3x3 but the matrix of 
conversion is set to 3x4 in this case. The above is the 1st operation gestalt of the fimdamental this inventi 
about this system. 

[0068] (The operation effect 1) According to the color picture record regeneration system of such a 1st 
30 operation gestalt, the following operation effects are acquired. That is, since the spectrum data of a 

photography picture are changed and it reproduces based on the spectrum distribution (getting it blocked 
reproduction ambient light spectrum data) of the lighting light of a reproduction point, the picture photoed 
in the place, reproduced and a different place is faithftilly reproducible by the exact color reproduction wit 
a display or printing. 

35 [0069] Moreover, since it transmits after changing into a 3 -dimensional color specification vector the 

picture acquired as multi-spectrum data of many dimensions, the good picture of a color reproduction can 
be reproduced in a photography place and a different place, without making the amount of data increase 
compared with the conventional color picture. 

[0070] (The 2nd operation gestalt) Next, the color picture record regeneration system of the 2nd [ 
40 conceming this invention ] operation gestalt is explained. Although it was only Mukai's system with the 
above-mentioned 1st operation gestalt while [ only whose one side was / like / the position '"'by the side o 
photography and reproduction"" / the "medical diagnosis" decided on employment ], this is made into an 
equal "bidirectional" system with this operation gestalt. Therefore, the distinction "a photography side or 
reproduction side"" is lost to equipment itself, and it is suitable for the employment which can 
45 communicate in both directions between A point as shown in drawing 9 , and a different point like B poin 
[0071] Since there is also a fimctional element equivalent to the system of the above-mentioned 1st 
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operation gestalt fundamentally, the detail is omitted and explains the feature of this operation gestalt 
below. The basic composition of the "bidirectional" color picture record regeneration system as the 2nd 
operation gestalt of this invention is shown to drawing 9 by the block diagram. 

[0072] The system of this operation gestalt which offers the "bidirectional" equal employment without th 
5 distinction by the side of photography and reproduction for example, the lighting spectrum detectors 20 a 
70 for detecting the multi-spectrum cameras 10 and 80 for photography, the displays 50 and 90 for a 
display, and a lighting spectrum at A point and B point, respectively and the communication interfaces 40 
and 45 for communication -- and Each becomes 1 set, and is constituted, and the processors 30 and 60 for 
carrying out predetermined processing are arranged in at least two or more remote points of A point and B 

10 point like this example, and form this one system as a whole. 

[0073] Furthermore, as shown in drawing 10 , it tums out that the processor 30 of this operation gestalt an 
the composition of (60) combine fundamentally the component of the processor 30 by the side of the 
photography illustrated to above-mentioned drawing 6 (a), and the processor 60 by the side of reproductio 
[0074] If only the processor 30 of A point is explained, the image data photoed with the multi-spectrum 

15 camera 10 is stored into the spectrum picture frame memory 31 at once, it will let an interpolator 32 pass, 
will increase a number of dimension, and will be stored in the spectrum memory 33. Here, the informatio 
of SL is memorized as mentioned above. 

[0075] On the other hand, the spectrum information on the lighting light obtained by the lighting spectrum 
sensor 20 is stored in the photography spectrum memory 34. The information L is stored here. Moreover, 
20 the lighting spectrum information on the other party sent via a communication interface 40 is stored in the 
so-called reproduction spectrum memory 36. 

[0076] Here, since the information of SL is contained in the spectrum memory 33 by the computing 
element 35 similarly with having mentioned above, the information on this SL is broken by L, a 
photographic subject's spectral reflectance S is obtained, and the information E is multiplied by the 
25 information on the S. And E in the above-mentioned reproduction spectrum memory 36 is multiplied. 
Furthermore, the color picture data which hang, integrate with and ask the value for the color matching 
functions P for a color reproduction are generated. Then, this generated color picture is transmitted to the 
equipment of the other party (B point) through a communication interface 40. 

[0077] On the other hand, the color record regenerative apparatus of B point which makes composition th 
30 same receives the sent data via a communication interface 45 too. This received image information is 
changed so that the color reproduction which expresses by the X, Y and Z, and the color coordinate syste 
based on a table called a color translation table (38) first, for example, is suitable for the display 90 
concerned of RGB may be performed. And an output indication of the image information which imposed 
matrix like predetermined and was changed into analog information via the D/A converter (39) is given o 
35 a display 90. 

[0078] (The operation effect 2) According to the color picture record regeneration system of such a 2nd 
operation gestalt, the following operation effects are acquired. That is, since it constituted so that the data 
by the side of the point which photos a photographic subject picture, and the data by the side of the point 
which reproduces a photographic subject picture might be transmitted mutually, communication of 
40 information can be fundamentally performed bidirectionally between a photography point and a 

reproduction point, and the always right color reproduction is possible in a reproduction side. And with th 
composition of this operation gestalt, both can also change the position by the side of photography and 
reproduction into altemation. 

[0079] As a system configuration, a photography point side can be equipped with a spectrum picture 
45 photography means and a photography light spectrum detection means, and a reproduction point side is 
equipped with a reproduction ambient light spectrum detection means and a color picture reproduction 
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means at least, and it can apply with the optimal composition corresponding to the situation of each 
position about other meanses if needed. 

[0080] (The 3rd operation gestalt) The color picture record regeneration system as 3rd [ concerning this 
invention ] operation gestalt is explained. 
5 [0081] The composition of the color picture record regeneration system as 3rd operation gestalt of this 
invention is shown in drawing 1 1 . The system of a **** 3 operation gestalt is fundamentally the same as 
the 1st operation gestalt of the preceding opinion like illustration. However, although the system as the ' 
above-mentioned 1st operation gestalt was an example characterized by the function to double only a colo 
fundamentally, if it says from the feeling of human being's eyes when medical application actually uses, t 
10 environment by the side of reproduction, i.e., the environment of the outside of a display 90, should be 
taken into consideration, and the information about the environment is very important for improvement in 
color-reproduction nature. 

[0082] There are various things in the environment and it can be said that it is improving more that 
repeatabihtys of a color what, in short, also observes a photography or reproduction side looks the same. 

15 a medical site, by the photography side, only the real photographic subject of the picture by the side of 
photography is extracted, the background image by the side of reproduction is compounded and outputted 
to only the photographic subject's picture, and this operation gestalt extracts only a patient's picture as a 
photographic subject, it is a reproduction side, and compounds and outputs the background image by the 
side of the doctor who observes. 

20 [0083] Therefore, the color camera 85 for photographing an above-mentioned background as a componen 
further added to the system configuration of the above-mentioned 1st operation gestalt is needed for at lea 
1 reproduction side. This is the constitutional difference in which this operation gestalt differs from the 
above-mentioned 1st operation gestalt. Therefore, naturally with a processor 60, the synthetic means 
(synthetic vessel 65 mentioned later) which is not illustrated is also needed. 

25 [0084] The composition of the processor 60 by the side of the reproduction shown by drawing 1 1 is show 
in drawing 12 . Although it is fundamentally similar, the image data sent via a communication interface 4 
is inputted into a computing element 61. In this example, the image data which changed into the device 
color value for a display of image data by the computing element 61, and was changed into this device 
value is memorized to a frame memory 63. 

30 [0085] Although the color photographed with the color camera 85 is a RGB color fundamentally, howeve 
since this color is not necessarily equivalent to the color as which the display device 90, i.e., a display, is 
displayed, it is necessary to perform predetermined amendment processing. Therefore, the background 
image of the display display 90 photoed with the color camera 85 is changed into the device value of 
DISUBUREI 90 by the computing element 62, and is memorized by the frame memory 64. 

35 [0086] Moreover, the color translation table 68 is a table in which the information on both the matrix 

coefficient which changes the aforementioned color specification vector into a display device value, and t 
coefficient which changes into a display device value R of the color picture which took a photograph with 
the color camera 85, G, and B value is stored. After the image information outputted from two frame 
memories 63 and 64 is compounded with the synthetic vessel 65, the optimal conversion for a display 

40 device (namely, for DISUBUREI 90) is performed by D/A converter 69, and the display output of it is se 
and carried out to a display 90. 

[0087] Here, various methods are well-known at logging of a photographic subject. For example, the 
background image for photography is photoed beforehand, the difference of the picture and a picture 
including the photographic subject is taken, and, in the case of the method of extracting the changeful 
45 portion as a photographic subject, and the photographic subject which has movement like human being 
again, there is a method of extracting the portion of change from the difference of the picture of two shee 
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photoed when it differed as a photographic subject. The photographic subject cut down using such a well 
known method is memorized by the aforementioned frame memory 63. The synthetic vessel 65 compoun 
the image data of the photographic subject portion read from the aforementioned frame memory 63, and t 
image data of portions other than the photographic subject read from the aforementioned frame memory 6 
5 in the picture of - **. Li this way, the acquired synthetic picture is changed into analog data by D/A 
converter 69, and is displayed on a display 90. 

[0088] (Modification) Although the photographic subject picture and the background image of 
reproduction environment are changed and compounded to the device value of a regenerative apparatus 
with the above-mentioned operation gestalt, as long as synthetic processing of these pictures is expressed 

10 by the same color specification system of coordinates, it may use what system of coordinates.. That is, the 
background image photoed with the aforementioned color camera 85 may be changed into the system of 
coordinates (the operation gestalt 1 XYZ color coordinates) of a photographic subject's ****** KUTORU 
and may be compounded, and the picture of the synthetic result may be changed and displayed on the 
device value of a display 90. Moreover, a photographic subject picture may be changed into the color 

15 specification system of coordinates of the aforementioned color camera 85, it may compound with a 

background, and the synthetic picture may be changed and displayed on the device value of DISUBUREI 
90. 

[0089] Moreover, you may photo the background image of reproduction environment as another 
modification using a multi-spectrum camera. In this case, especially since it is not necessary to add 

20 equipment special in the case of the interactive system stated with the operation gestalt 2, it is effective. 
[0090] (The operation effect 3) According to the color picture record regeneration system of such a 3rd 
operation gestalt, the following operation effects are acquired. Namely, a display-background photograph 
means to photo the color picture of the background of display. Color specification vector data and a 
background color picture are changed into the picture of the same color coordinate system. When it has 

25 fiirther a picture composition means to compound the changed background color picture and photographi 
subject picture and the color picture reproduction means reproduces this compounded picture Change the 
color picture of the background of the regenerative apparatus by the side of a reproduction point, and a 
photographic subject into .the same lighting conditions, and since these pictures are compounded and a 
reproduction output is carried out, it sets to a reproduction side, since it is alike and is displayed as if the 

30 patient who will be the photographic subject which must be present in a remote place if this system is use 
for remote medicine etc., for example was in the face of the doctor by the side of reproduction, since a 
color reproduction faithful to a photographic subject's color was performed visual more to accuracy A 
patient's affected part is observable in an original exact color. Therefore, the remote medical system whic 
can perform the right diagnosis is realizable. 

35 [0091] (Other modifications) Deformation implementation various in the range which does not deviate 
from still such two or more operation gestalten and the summary of this invention other than a modificati 
is also possible. 

[0092] As mentioned above, although explained based on the operation gestalt, the following invention is 
included in this specification. 

40 [1] In the color picture record regeneration system which reproduces the picture recorded in arbitrary plac 
in different places (remote place etc.) A spectrum picture photography means to photo a photographic 
subject as spectrum data for every pixel, A photography light spectrum detection means to detect the 
spectrum distribution (for it to consider as photography light spectrum data hereafter) of the lighting light 
of the point which photoed the photographic subject, A spectral-reflectance distribution calculation mean 

45 to compute a spectral-reflectance distribution of a photographic subject by removing the influence of the 
aforementioned spectrum data to the aforementioned photography light spectrum data which the 
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aforementioned spectrum picture photography means photoed, A reproduction ambient Ught spectrum 
detection means to detect the spectrum distribution (for it to consider as reproduction ambient hght 
spectrum data hereafter) of the Ughting Ught of the point which reproduces a photographic subject picture 
A spectrum conversion means to compute the spectrum distribution obtained based on the aforementione 
5 spectral-reflectance distribution and the aforementioned reproduction ambient Ught spectrum data when t 
aforementioned photographic subject is photoed under the same Ughting Ught as a reproduction point side 
A ** KUTORU imaging means to change into 3-dimensional ****** KUTORU data the spectrum 
distribution corresponding to each aforementioned pixel computed by the aforementioned spectrum 
conversion means. The color picture record regeneration system characterized by the bird clapper from a 
10 color picture reproduction means to reproduce a color picture based on the aforementioned color 
specification vector data. 

[0093] (An operation and effect 1) Since the spectrum data of a photography picture are changed and it 
reproduces based on the spectrum distribution (getting it blocked reproduction ambient light spectrum da 
of the lighting light of a reproduction point, the picture photoed in the place reproduced and different plac 

15 (remote place etc.) is reproducible by the exact color reproduction (a display, printing). 

[0094] [2] A color picture record regeneration system given in [1] characterized by equipping the 
aforementioned color picture reproduction means with a color conversion means to change the 
aforementioned color specification vector data into the device color value of the regenerative apparatus b 
the side of the aforementioned reproduction point. 

20 [0095] (An operation and effect 2) Since it changes into suitable data, such as RGB and YCMK, accordin 
to the property of the regenerative apparatus by the side of a reproduction point, the picture photoed in th 
place which is not based on the kind of regenerative apparatus but is reproduced, and different places 
(remote place etc.) is reproducible by the exact color reproduction (a display, printing). 
[0096] [3] A color picture record regeneration system given in [1] characterized by having further a 

25 transmission means to transmit mutually the data by the side of the point which photos a photographic 
subject picture, and the data by the side of the point which reproduces a photographic subject picture. 
[0097] (An operation and effect 3) Since the data by the side of the point which photos a photographic 
subject picture, and the data by the side of the point which reproduces a photographic subject picture wer 
transmitted mutually To a photography point side, a spectrum picture photography means and a 

30 photography light spectrum detection means. The optimal system configuration can be built by equipping 
the reproduction point side with the reproduction ambient Ught spectrum detection means and the color 
picture reproduction means at worst, and equipping about other meanses according to each situation by th 
side of a photography point and a reproduction point. 

[0098] (4) The aforementioned color picture reproduction means is a color picture record regeneration 
35 system given in [1] - [3] characterized by having a means to photo the background image of reproduction 
environment, and a color picture composition means to compound the aforementioned photographic 
subject's color specification vector data and reproduction environment. 

[0099] (An operation and effect 4) By compounding the photographic subject picture changed as a 
photograph was taken under the lighting by the side of reproduction with the background image of the 
40 display by the side of reproduction, and displaying it, an exact color expression is visually realizable. 

[0100] (5) The aforementioned spectrum picture photography means is a color picture record regeneration 
system given in [1] characterized by being the multi-spectrum camera which used the Junji Men type filte 
which has the spectral-distribution property that plurality differs, or the filter of transmitted wave length 
good transformation. 

45 [0101] (An operation and effect 5) It can obtain with high precision for every pixel by using the filter of 
transmitted wave length good transformation with which the spectrum data of a photographic subject 
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picture consist of two or more Junji Men filters, liquid crystal, etc. 

[0102] (6) The aforementioned spectrum picture photography means is a color picture record regeneration 
system given in [1] characterized by being the multi-spectrum camera which used the image pck-up 
element using the mosaic filter which has two or more kinds of filters with which the spectral 
5 characteristics differ. 

[0103] (An operation and effect 6) Since the spectrum data of a photographic subject picture can be 
obtained by the number of times of photography fewer than the number of the kinds of spectral 
characteristic of 1 time or the filter to be used, a high-speed system can be buih and image pck-up 
equipment can be miniaturized further. 

10 [0104] (7) The aforementioned vector imaging means is a color picture record regeneration system given 
[1] characterized by computing using the color-matching- fimctions distribution of three stimulus values in 
the predetermined color coordinate system beforehand memorized by the spectrum distribution photoed 
and obtained under the same lighting light as the side which reproduces the aforementioned picture 
acquired by the aforementioned spectrum conversion means for every pixel at the storage means. 

15 [0105] (An operation and effect 7) Exact color expression can be performed by using the color-matching- 
functions distributions (for example, XYZ, L*a*b*, etc.) of three stimulus values in a predetermined colo 
coordinate system, without being dependent on the property of a spectrum picture photography means. 
[0106] (8) A color picture record regeneration system given in [1] characterized by detecting a photograp 
light spectrum when the aforementioned photography light spectrum detection means photos the candidat 

20 for reference which has a predetermined spectral-reflectance distribution using the aforementioned 
spectrum picture photography means. 

[0107] (An operation and effect 8) An equipment configuration can be simpHfied by using a spectrum 
picture photography means as a photography light spectrum detection means. 

[0108] (9) In the color picture record regeneration system which performs record reproduction of a pictur 

25 mutually by the point-to-point fi-om which the 1st and the 2nd differ A spectrum picture photography 
means to photo a photographic subject as spectrum data for every pixel, A photography light spectrum 
detection means to detect the spectrum distribution (for it to consider as photography light spectrum data 
hereafter) of the lighting light of the point which photoed the photographic subject, A spectral-reflectance 
distribution calculation means to compute a spectral-reflectance distribution of a photographic subject by 

30 removing the influence of the aforementioned spectrum data to the aforementioned photography light SU 
** KUTORU data which the aforementioned spectrum picture photography means photoed, A reproducti 
ambient light spectrum detection means to detect the spectrum distribution (for it to consider as 
reproduction ambient light spectrum data hereafter) of the hghting light of the point which reproduces a 
photographic subject, A spectrum conversion means to compute the spectrum distribution obtained based 

35 on the aforementioned spectral-reflectance distribution and the aforementioned reproduction ambient ligh 
spectrum data when the aforementioned photographic subject is photoed under the same lighting light as 
reproduction point side, A ** KUTORU imaging means to change into 3 -dimensional ****** KUTORU 
data the spectrum distribution corresponding to each aforementioned pixel computed by the 
aforementioned spectrum conversion means, The becoming color picture record regeneration system is 

40 respectively provided at the 1st point and the 2nd point, since - between the 1st point of the above, and th 
2nd point The color picture record regeneration system characterized by providing fijrther a transmission 
means to transmit reproduction ambient light spectrum data and color specification vector data mutually. 
[0109] (An operation and effect 9) The picture photoed by different point-to-point can be bidirectionally 
transmitted by the exact color reproduction. 

45 [01 10] (10) The aforementioned color picture reproduction means is a color picture record regeneration 
system given in (9) characterized by having a color conversion means to change the aforementioned colo 
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specification vector data into the device color value of the regenerative apparatus by the side of the 
aforementioned reproduction point. 

[0111] (An operation and effect 10) Since it changes into suitable data, such as RGB and YCMK, 
according to the property of the regenerative apparatus by the side of a reproduction point, the picture 
5 photoed in the place v^hich is not based on the kind of regenerative apparatus but is reproduced, and 
different places (remote place etc.) is reproducible by the exact color reproduction (a display, printing). 
[01 12] (1 1) It is a color-picture record regeneration system given in [1] characterized by to have further a 
display-background photography means photo the color picture of the background of display, and a pictu 
composition means change the aforementioned color specification vector data and the aforementioned 
10 background color picture into the picture of the same color coordinate system, and compound the changed 
background color picture and a photographic subject picture, and for the aforementioned color-picture 
reproduction means to indicate the picture by which composition was carried out [ aforementioned ] by 
reproduction, or (9). 

[01 13] (An operation and effect 1 1) Since the color picture and photographic subject picture of a 
15 background of a regenerative apparatus by the side of a reproduction point are changed into the same 
lighting conditions, it compounds and it reproduces, it is reproducible by the visual more exact color 
reproduction (a display, printing). 

[0114] (12) The aforementioned picture composition means is a color picture record regeneration system 
given in (1 1) characterized by compounding these background color picture and a photographic subject 
20 picture after changing the aforementioned photographic subject*s 3 -dimensional color specification vector 
data, and the aforementioned background color picture data into the device color value of the 
aforementioned regenerative apparatus. 

[01 15] (An operation and effect 12) Since it compounds according to the color picture data of the 
background of the regenerative apparatus by the side of a reproduction point after changing a photograph 
25 subject picture into a device color value, it is reproducible by the more exact color reproduction (a display 
printing). 

[0116] (13) The aforementioned picture composition means is a color picture record regeneration system 
given in (1 1) characterized by indicating by reproduction after changing the aforementioned background 
color picture into expression by the color coordinate system by the side of the aforementioned photograph 
30 subject, compounding and changing the compounded picture into the device color value of the 
aforementioned regenerative apparatus. 

[0117] (An operation and effect 13) Since it changes and reproduces to a device color value after changin 
the color picture data of the background of the regenerative apparatus by the side of a reproduction point 
into the data of the color coordinate system of a photographic subject picture and compounding them, it is 

35 reproducible by the visual more exact color reproduction (a display, printing). 

[01 18] (14) The aforementioned picture composition means is a color picture record regeneration system 
given in (1 1) characterized by indicating by reproduction after changing the aforementioned color 
specification vector data into the device color value of the aforementioned display-background 
photography means, compounding and changing the compounded picture into the device color value of th 

40 aforementioned regenerative apparatus further. 

[01 19] (An operation and effect 14) Since a photographic subject's color specification vector data is 
changed and compounded to the device color value of a display-background photography means, it is 
reproducible by the visual more exact color reproduction (a display, printing). 

[0120] (15) In the color picture record reproduction method of performing record reproduction of a pictur 
45 mutually by the point-to-point from which the 1st and the 2nd differ The spectrum picture photography 
process which photos a photographic subject as spectrum data for every pixel at the 1st point, The 
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photography light spectrum detection process of detecting the spectrum distribution (it considering as 
photography hght spectrum data hereafter) of the Ughting hght of the point which photoed the photograph 
subject. The spectral-reflectance distribution calculation process which computes a spectral-reflectance 
distribution of a photographic subject by removing the influence of the aforementioned spectrum data to t 
5 aforementioned photography light SU ** KUTORU data photoed at the aforementioned spectrum picture 
photography process, The reproduction ambient light spectrum detection process of detecting the spectrum 
distribution (it considering as reproduction ambient light spectrum data hereafter) of the lighting light oft 
2nd point which reproduces a photographic subject. The reproduction ambient light spectrum data 
transmission process of transmitting the reproduction ambient light SU ** KUTORU data of the 2nd poin 

10 detected according to the aforementioned reproduction ambient light spectrum detection process to the Is 
point, The reproduction ambient light spectrum data transmitted according to the aforementioned 
reproduction ambient light spectrum data transmission process. The spectrum conversion process which 
computes the spectrum distribution obtained based on the data of the aforementioned spectral-reflectance 
distribution when the aforementioned photographic subject is photoed under the same lighting light as a 

1 5 reproduction point side, The vector imaging process of changing into 3 -dimensional color specification 
vector data the spectrum distribution of each pixel computed by the aforementioned spectrum conversion 
means, the color specification vector data transmission process of transmitting the aforementioned color 
specification vector data to the 2nd point, and the color picture reproduction process which reproduces a 
color picture based on the aforementioned color specification vector data (for example, a display or 

20 printing) ~ since — the color picture record reproduction method characterized by changing 

[0121] (An operation and effect 15) Being transmitted by the point-to-point can reproduce the picture 
photoed in the place reproduced and different places (remote place etc.) by the exact color reproduction, 
without making transmission capacity increase, since it is only the few reproduction ambient light spectra 
data and color specification vector data of the amount of data (a display, printing). 

25 [0122] (16) The aforementioned color picture reproduction process is the color picture record reproductio 
method given in (15) characterized by having the color conversion process of changing the aforementione 
color specification vector data into the device color value of the regenerative apparatus by the side of the 
aforementioned reproduction point. 

[0123] (An operation and effect 16) Since it changes into suitable data, such as RGB and YCMK, 
30 according to the property of the regenerative apparatus by the side of a reproduction point, the picture 
photoed in the place which is not based on the kind of regenerative apparatus but is reproduced, and 
different places (remote place etc.) is reproducible by the exact color reproduction (a display, printing). 
[0124] (17) The aforementioned display-background photography means is a color picture record 
regeneration system given in (1 1) characterized by being a multi-spectrum camera. 
35 (An operation and effect 17) It can reproduce by visual more exact color expression, without adding spec 
equipment in the case of an interactive system (a display, printing). 

[0125] 

[Effect of the Invention] Thus, also in places, such as a different remote place fi:om the place reproduced, 
40 becomes possible to carry out the color reproduction of the picture at the time of taking a photograph in th 
exact state, and to carry out a reproduction output by a display or printing, without making a color 
reproduction correctly and making transmission capacity increase, even if it is an information transmissio 
few between the photography and reproduction place, in case the picture photoed in the remote place is 
reproduced according to this invention. 
45 [0126] Moreover, since it changes into suitable data according to the property of a regenerative apparatus 
the color picture record regeneration system which consists of the equipment which realizes the color 
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picture record reproduction method for ^yhich the reproduction output by an always faithful display or 
always faithful printing is possible can be offered irrespective of the kind of regenerative apparatus. 

[Claim(s)] 

5 [Claim 1] The color picture record regeneration system which is characterized by providing the following 
and which reproduces the picture recorded in arbitrary places in a different remote place A spectrum 
picture photography means to photo a photographic subject as spectrum data for every pixel A photograp 
light spectrum detection means to detect the spectrum distribution (for it to consider as photography light 
spectrum data hereafter) of the lighting light of the point which photoed the photographic subject A 

10 spectral-reflectance distribution calculation means to compute a spectral-reflectance distribution of a 

photographic subject by removing the influence of the aforementioned spectrum data to the aforemention 
photography light spectrum data which the aforementioned spectrum picture photography means photoed 
reproduction ambient light spectrum detection means to detect the spectrum distribution (for it to conside 
as reproduction ambient light spectrum data hereafter) of the lighting light of the point which reproduces 

15 picture for a photographic subject, A spectrum conversion means to compute the spectrum distribution 
obtained based on the aforementioned spectral-reflectance distribution and the aforementioned 
reproduction ambient light spectrum data when the aforementioned photographic subject is photoed unde 
the same lighting light as a reproduction point side, A vector imaging means to change into 3-dimensiona 
color specification vector data the spectrum distribution corresponding to each aforementioned pixel 

20 computed by the aforementioned spectrum conversion means, and a color picture reproduction means to 
reproduce a color picture based on the aforementioned color specification vector data 
[Claim 2] The color picture record regeneration system according to claim 1 characterized by equipping t 
aforementioned color picture reproduction means with a color conversion means to change the 
aforementioned color specification vector data into the device color value of the regenerative apparatus b 

25 the side of the aforementioned reproduction point. 

[Claim 3] The color picture record regeneration system according to claim 1 characterized by having 
further a transmission means to transmit mutually the data by the side of the point which photos a 
photographic subject picture, and the data by the side of the point which reproduces a photographic subje 
picture. 

30 

[Brief Description of the Drawings] 

[Drawing 1] The system schematic diagram showing the composition of the whole color picture record 
regeneration system of this invention, and the flow of processing. 

[Drawing 2] The system block view showing the flow of processing between a "side". [ the color picture 
35 record regeneration system of this invention ] [ "a photography side and a reproduction side" ] 
[Drawing 3] The system block view showing the system configuration as the 1st operation gestalt 
concerning this invention. 

[Drawing 4] The block diagram of the multi-spectrum camera 10 which adopts a tumable filter. 
[Drawing 5] The block diagram showing the composition of the lighting spectrum detecting element 20. 
40 [Drawing 6] (a) is a block diagram which ** detailed composition of the processor 30 by the side of 
photography, (b) is a block diagram which ** detailed composition of the processor 60 by the side of 
reproduction. 

[Drawing 7] the graphical representation in which (a) shows "the spectral characteristic of a filter" the 
graphical representation showing the "spectrum distribution" fi-om which (b) is obtained through a filter 
45 [Drawing 8] The graphical representation showing the "color matching functions" of the XYZ color 
coordinates as a function of human being's visual sense. 
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[Drawing 9] The system block view showing the "bidirectionar* system configuration as the 2nd operatic 
gestalt concerning this invention. 

[Drawing 10] The block block diagram showing the composition of the processor 30 of the bidirectional 
color system of the 2nd operation gestalt of this invention. 
5 [Drawing 111 The system block view showing the composition of the color picture record regeneration 
system as the 3rd operation gestalt concerning this invention. 

[Drawing 121 The block diagram showing the detailed composition of the processor 60 by the side of the 
reproduction shown by drawing 1 1 . 

[Drawing 131 The block diagram showing an example of the composition of the computing element 35 of 
10 the processor 30 by the side of the photography shown by drawing 6 (a). 
[Description of Notations] 
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Optical system 


2-- 


Tumable filter 


3- 


CCD 


4- 


A/D converter 


5- 


Frame memory 


6- 


CCD drive driver. 


7- 


Controller 


8- 


Motor 


9-- 


Interface 


10 


-- Spectrum picture photography means, 


20 


-- Photography light spectrum detection means, 


21 


-- White diffusion board. 


22. 


-- part light filter. 


28. 


-- Signal change machine, 


29 


-- A/D converter 


30- 


-- Processor 



30a - Spectral-reflectance distribution calculation means, 
30b — Spectrum conversion means, 
30 30c — Vector imaging means, 

30d — Color picture reproduction means, 

3 1 — Spectrum picture frame memory, 

32 — Interpolator 

33 — Spectrum memory, 

35 34 - Photography spectrum memory, 

35 — Computing element 

36 - Reproduction spectrum memory, 

37 - Color picture frame memory, 
39 - D/A converter 

40 60 - Processor 

61 62 - Computing element 

63 64 — Frame memory 

65 -- Synthetic vessel, 

68 — Color translation table, 
45 69 " D/A converter 

70 ~ Lighting spectrum sensor (reproduction ambient light spectrum detection means), 
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85 — Color camera, 
90 -- Display 

351 - Color-matching- functions memory, 

352 ~ Divider 
353,354 - Integrator. 

SIO - Multi-spectrum photography step, 

S20 - Photography light spectrum detection step, 

S30a ~ Calculation step of a spectral-reflectance distribution of a photographic subject, 

S30b — Step changed into the same spectrum picture with having taken a photograph under the lighting b 

the side of reproduction, 

S30c ~ Step which changes a photographic subject spectrum picture into color specification vector data, 
S30d — Step which reproduces a color picture based on color specification vector data, 
S30e — Step in which an object carries out reflectance spectrum presumption, 

S30f — Step changed into the same spectrum picture with having taken a photograph under the lighting by 
the side of reproduction, 

S30g - Step changed into the 3-dimensional color picture of a multi-dimension spectrum picture, 
S60a ~ Step changed into the color signal according to the spectral characteristic of a monitor, 
S70 - Lighting spectrum detection step, 
S90 - Display step. 

[Translation done.] 
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0]I^^iSr*-ri. X ( A ) , »;R5 5 0 n m^jfitHj^S: 
30 ^-fl y ( A ) . «^:ft4 5 0 n mftjfi(;]I;SS:*-ri) z 

d^^^ti^'ixm&mmmif'^h^x. ^nsrAiao 
M.ii'^mm^mx'mj^ix'^it. zti^x, v, 

Z<7)3oco^^h;Mlt*tL-C^^tttl.3ti:=3:l.. Clix 
^>c:fi<^3-:><7)<i<7)MgcSrm^i?-ti:-C«t})-L. 

40 [ 0 0 5 5 ] LT ^ commit. iisamsrSit 

l.::i:{c^rl.. IiI±*Wii (fEj^tl-ii) Oj^ijf^ 
[0056] ^rfc. 0 1 3 Wi. 116 ( a ) X'^jk^tlfz 

mm(7)mm!s3 5comzmm^j:m^if^^^^tLX^^^, 

^U33ta^X'^:7 h;Mt y 3 4*>^,-?-il-?flSL 
fc<J;t^LS:fifc*&$ti.TStJO diiJi^fiCllB 5 2 1 . 

^(^mmm-ium-rmmim^'t^) 3 5 1 1 , ± 

50 EcO^feKSc;^ t U 3 5 1 3f)»^> P -^r, B 



1 1 

354 *>^>«€$^^TV^|,, f UT> zm^^3 
5 4*^4>{±30(?5«feffiPl , P2, P3*^';^7-am 
yu-j>.^^0 3 7t;at}:':)§til), 
[00 57] C:<75ll4X'<^ N/W^^y 3 6ii-?-<^l|^ 

[00 58] ^fc, M3^c7)^4'CcS)SLS,|>V^JiET^ 
[0059] ZCOme ( a ) <7)m^m(D7'a ■'/ ^MiZh 

3 4Uimm^^^h)i^Lmm^tii, ttz. y^^i> 

^ U 3 3 tJi S L*W$iil, . 
[0 0 60] n^X^9 V)V?(^^)3 6t,Z\i.EtW)n 

')3b<^(r)Kt\^om^m^mLx. Mtc-emc^fe^ 
(rm&m^p^mn, m'if-th^m.ti^m'm3 5x'^h 
til. 

[0061 ] ^<^nii>tLfzt^^t Lx<r>mm<r)»^K 

-tt^ix. 3lft^y:?7x-xga4 0S:SSitTffl#W 
«7)ga{cfEM$ixS. l'Xl:*ia^(iI«7)MagB3 0c7)j!a 

[ 0 0 6 2 ] <):t. 06 ( b ) t*§^t7^cll±(|i|e05ffiS 
gfi6 0t'{i(^c7)J:^^:3!!ia*<ffi5ixl.. t^i^*). 
(m^mx:\i , ±{c-feco^/tlt 5:fif X. (f ^;b{fCJ> 

hMzm-tmmt^nhtii. 

[00 6 3] Z<7)^-^lZlt. X, Y, Z. ^fe^T^S 

mnm^<r)mt:^ix^'ti<7)mizmfx& 

tT3. -e<7)«(cLT, R • G • BcOt^-^^ XX-m^^tl 
^d^j:miz^m-tl, 

[0064] 25e+c7)a, b, c, d , e, f, g, 

im^mt T^u xmxmbtzMmm^i}^(,^mML 
Tt5<, z<DXdizm-tiztx\ mmxoizhh 
m^x-m^ixtzHx-iEmiizr ^ xri--^ 9 0 t^s^ttj 



(7) ^*ra¥9- 1 7 2649 

1 2 

[ 0 0 6 5 ] 06 ( b ) fflfl^ yf 

y:L-x^S4 5mtxmm*'^m(:>iix^fzm 
Ji, Kia^^a6 0co?iisii6i{cA:^§ai.. tfz. z 

::t-;<?7-^r-7';i-3 8iV'>3;^^ ij*^ f-^Bua! 
tfOa, b, c. d, e, f, g, h, i t^^oZcr):^y 

-^m<7)fzib<D-?hv 'y^'xmnix)5<rzi^izmf 

[0066] tfz. m^MX^^ h/Hrytf 7 ox-nhtL 

10 y:L-xmm4 5m^LxmBmiz&m^ixh.im 
^6 1 x'^m^titzmmmmii, -ecor -f i^'^;i/*^^>T 
i-a^'^co^^no A/D^m^eg^-fftx^y^cr, 

[0 0 67] tfz. m\LXtii:hi-m'^lzii. tii:fjm 

-enmY, C, M,- K (-^XD-, X 

Ui, 3 X 3(?DV h y -y :7Xt-f±^< , h V -y 

^'X*>"3x4i:^(r.|.. JiU:*^\ *v-;<TA{cM-ri.'?-0 

20 10 0 68] (m%m) z<7)Xo^j:mimmm(7) 

:^y~mm^mn^>-X7-MzXtilI. 'A(r)Xo^j:i^m 
^mmi^tih, -ftchh. M^mA<rmm^<r>x^'7 

V)v^% (oiD, n^Mwtx^^ hiv'f-i') i<zm 
-^v^-c. Wt^mmnx^^ hjvf-is^i^mLxn^-t 
h<yix\ ^i.^tih^fiitm^j:h^f}\x-^^ixfzm^ 

mMts:^'m.X'^stfz\im\t.zi:'O^M^zM±-tl 
Zht^X'^h. 

[0069] tfz. ^d^it<y)'^iV'f-x^'^ viVT-'S'b 
tx%wzmm3'd:jt<r>m.^^i' vMz^mLtz^k 

30 ^Zimthcryx'. m^<r>iiy-mmz]iiKXT-9M.i 

[0070] m2mmm.) mz. ^^mmhim 
2 cr)mtmB<r):f! y-mmmE^i^xTAiZ':>\<^xm 
m-r6. WMco^imm&mxii-ifcr);^, mnt 
m^ t rs^fflijj (D±^im^±mt'}X\^i ^mm 

cr)i.o^£-ii^^yi-<r)i^x^M.X'h':>fzifi, *ll 

mmmx'uzix^nm^j: ^jm^s coi^xr-Mztrzi, 
cox'hh, Ltzi]--ox. ^aimc ^mms ttzu 

[007 1 ] s*wt(ifraiiom lllilff^®^oi^xri>. 
^mmmmmmh. ii9{c(i. *i%BBom2 

[0072] ^mmmff^mwm^^ m-fi^^i <h 
m^j:mm^mkth^imm.(r>i^xTM±. mm 

50 AilL^thWzitli'iX.m.^m<n'7)V^X^ifV)V 



(8) 

1 3 

;<?^7lO. 8 0, ^fflc7)r-fX7-^-f 5 0. 9 0, 

2 0, 7 0, 3i(iffl(7)ilfi-<y^'7x-;^4 0, 4 5fc 
J:lA\ BlfSO3!!iaS:-tS?tJ6Oj!!iS^S3 0. 6 0*^ 

j^b B^Mi:V^a^j'^=5^< t i> 2oJ.:U:i7)|«n3ttMt^ie 

[0073] Sfcll 1 0 tiK-«n< , *»SfeJ^®c05IM 
S^S 3 0 . (60) (Dmm± , a^WtCti: mac^l 6 10 

( a ) m^^ifzmmm(o>mmm3 o ts^ffj^^jjiiM 

^S6 OcO«)SS»5:ffl;?i^^t.-li-7ttc7)T-3il..Ifc*^'» 

[0074] Att;i^O^PigS3 0{:^V^Tco;?»t^HJ-f 
1. 1 , '7!li-X^^ h)V;fr^ y 1 OTa^L^^li«T- 
^'(i, -JS;^'<^ h;uaii7 P—A^^: y 3 1 crti^liZW 

[0075] -:^r, B^HJX'<.^ h-;Hry-»^2 0T1f ^^jfX 20 

"J 3 6(c^i.A>iiS. 
[0076] ::^T'{ifraL^ct |sl»tc?g»^3 5-C' 

^Lx±M(^ntx^^V)v^^')3e^<r)Eim so 
4 O^yi-L-Cffl^fflJ ( BiM) iojiateiMts. 

[0 0 7 7] --fj^ m^^nt<'tiBm^.my-st 

fflf8{i^-r;<?^-^W-:7VK38) 

LT, mnt^oyX. Y. Z, ^^l^f^aL, RGB 

(r)mirf^xrv^9o\,zmth^Mm^'iioi.o\,z^ 40 

/A^m (39) Sr«giLTr-fD^jf$gtc^^«i§^i 
!^cB«tfl8{i, T-fxru--^ 9 0±(ctlJ^]^^$ix|,.. 
[0078] (f^ffl5!)m2 ) ClOj: o ^:^2Mfeff» 

mmzimti. X 0 Lfz(7)x\ m^mzitWiB 
m±m±m,t(7)m-MMzmmimmi. n± 
mx'iin^ZiEL\>^-&wmmmxh^ . bi}^h,^mm 50 



#^¥9-1 7 2 649 

1 4 

[0079] i^>^TA«)tfc ixii. mmmi^ziix 

rzM.mrj:m^X'mmx'^^. 

[0080] {msmtmm) ^^wmi^hhrnsn^ 

[ 0 0 8 1 ] II 1 1 i,z\i. ifwmw,3ffimmmmt l 
xo^iiy-mmi^m^i^xf-j^oMm^^^ixx \ > 
I.. m^-(r>iio\.z^3mmm(r>i^xrMi. 

immmt Lx<r)i^xy-umifmz^t3'ti'^h'± 
hb\^mmimit-rh-^\x'h'>tzifi. mmzwm 

oifiS, 0 r >f ;^7V-^ 9 0 o?f-ffl!|coiEi«*i#i:$ 
h\,z\m!bxmwx'hh, 

[0082] ^(7)^l,z\iM^t£i,cr,ifih 0 , mthliZ 

wmmx'i^^^mx'hm^-f^i^mmti: o ^z'^t^ 
^iiifix^^ffim.m-^±.^ixx\<^hh\^th. * 

T«i, mmxn. ^Mcn;h.<mmw:^wt ixm 

f]-thij(r>X'hh\ 

[ 0 0 8 3 ] J: -5 T, mm<r)m i mmm<r) i^x^m 
mz-^\,zmmx.hmm:mtLx\t. mm^^w. 

h tz^cnf] 7 ^ 7 8 5 tf^'ifts: < i: 1 1 oS^iBJfciiJ 

T'{±llS^t^V^-&fi!c#g (f*^S^«ll6 5 ) 
[ 0 0 8 4 ] H 1 2 HI 1 1 x:^s%ixfzM^mmt 

^m.i>o<nmm^^\^x\^h. wm\izw^)X.x\^i, 

t>K fflffi-^>':5'7x-X4 5 5:@*tTM^.ilT#7tB 
«iT-t?;iWSs6 ltA:>]$ni.« ^cO^JTJi, 
116 Iti 0BMf-^'$r^^c^J'v:i6Of>'N'-<X;&7- 

7 U-A^ ^ U 6 3 icfSli-f ^ . 
[0085] *7-;<?;<785T'goJtfel±a*(l<JtCR 

•<?T'f;^r^^ 9 oco^$ai.fet(£:>-f L-t^ffitii 
^i^ox', ^^coMiE^aa^ifrt^e^w*^^>l.. lot, 

ty-iiy. 7 8 5 tcj; -oTSI^^ ii^t^^r ;^7'^^ 
9 0 c7)Wl:Bm{i, ?mS6 2 1 J: 0 r ^ X7V>f 9 0 



1 5 

[0 086] iJt, tv-^mrr-fJVbQMmm^ 
t. iiy-iiy^y8 5X'WL^Lfziiy-mm<^R, G, 

9 0 ffl ) tftji^^*^;^ =5rt>ixT r 9 
0(cjIii>h.a^ai:^j^ix-?>, 

[0 087] Lzx\ mw(r>m\i!xUz{m^ti:ir& 

m-. tfz. m<^Xd>.zm^cr)hhWM-Wc^^\,z. 

mtotz^j^x-mmLtz 2 }%<m^(r>m.m-'hmmu 
m'i^mm Lxm\A^tifzWMWt)m%iy l^-a^ 
^ y 6 3 *>ii>sg;^ai$a^cS¥*gR^ioB«f-:5' , 

-i^iz^t^^tixf^^y°u^9oi,zm^^rLi>. 
[0088] ( ^mm ) mmcomwMmx'ii. w^pm 

tx-^&ix\^i-i}\ zix(:>mm(r)^^mMiim-<Dm 

titz'^mmmm'^p^m^^:? h)i(7)m^^ (mm 
^<m^if^:^rv^ 9 o<?)7•v^''^x^it^mLT^ 

S^LTtJ;v\ tfc, M¥frM«2rH>ne;?:?7-*^58 

SrT<f xrv>f 9 OOr.'S^f Xffltc^^LT^tT t 

[ 0 0 8 9 ] ^/c, S'JO^^Wt LT, S^fi*iiO=S« 
y mm Lxmtx h X 

v^. zm-^. mtmm2X'm^fzMi3\^'^XTj>><7)m 
^ummcomm^nm^izttjcox'mz^mxh 

[0090] (i^m^^3 ) ic7)J; d:5rS?3|im®0 

ijy-mmmm^i^xTMzxtni. ijccojc^^f^ffl 

^^1^ ^iit:=»M:^y -MiH t m-miSi i: ^fiSct S BiS 



(9) !»M¥9- 1 7 264 9 

1 6 

miz^mi. zix(^mm^^^ixn^iii:hti<^ 

l,z$M^j:^^ti^nhti^<7)X\ i^Ji.{^*v-XfA5:S 
,S.#*^ h-fzi}^i>n^mcr)mm<n^(nmitzs^f)^ff)1m< 

10 [009 1 ] {^<7)mmm) ^STfes ^coj; 3^:^^ 

uj:\^mx'm^co^mmmh-^mx'h^. 

[ 0 0 9 2 ] tLh. mmmmizm':^\>^xmmLfzt/^. * 

mm9'i'izlil:j.T(7)^mt<^tixh . 

[ 1 ] nMcomxtm^titzmm^m^xh^m m 
mmm) xn^-ti^^y-mmiim^i^y^T-Mza^^ 
X. m^mmmm^zx^^ vjvr—^bLxm'-th 

V ^x . m^m.mb n-<r)mm^<^i> t x-mm^m 
30 h;p^}^^st . h)i^m^mzx 'oM.ta^ 

hJi-T-f t^zm-r^^/jy-mmimk-ri^ 

y-mmn^mibi)- i^^d:^Zb^nmb t?>:f7y-m 

[0093] im-^^i) n±im(omom<7)x^ 

m^\^x. m>'m<^(^x^9 V)Vir—^-k^m^x^ 
•ti(Dx. n^^tiimbm^j:^m (mmm) x 
40 mBUzmmiiEm^j:'mmx'n± (^s^, mn th 

Zbti^X^h. 

[0094] [ 2 ] frfB;^ 7-B«S4#S*\ mlB 

^ Xfi y-mz^-fhi]y-^m-m-kmi.tz Zb^k 
IfStt-ri. [ 1 ] CiB«cO;&7-BfaiEiiS±vXr 
A. 

[0095] (^ffl • 5!;m2) St«!l;±tffi!l<OS±JlfiiO 
#tttCJE tTRGB^YCM K^tfO®fl]=5rT -^^ IC^^ 

50 i.^F;r ( "mm ) x-m Uzmm^Em^sm-'^x' 



(10) 



mm^9-l 7 2 649 

1 8 



1 7 



[0096] [3] ^wmmim^tim}km<7)r mzmt^^b^j:<iEm^j:^mmmo^bf}n'i 



[0097] (m.- ) W¥mmim-tm mmm^i-h^mmimmizt^zj: y)m 

m(DT-:fb. tmimmm±ti>mj^m<7)T-^ ^x^^ Y)vim!,-thz b mwibth [ i ] i.z%m 

^9 V)vmmm'^^bmmitx^9 vm^^^. s [ o i o 7 ] (f^s ■ ^as ) m.m^x^'? 
m^iLmm'^^'^^^^^ V)vm!,^^b:^y-m 10 St lt^'^^ hmwm^mm^^h^b^zk o , 

{i. a^t1fij±iffJt B4»j±fffly<:o#^<:o«ai::iEt.T^« [0108] ( 9 ) ^lRV^m2<7yWj:h 2m.^MX' 

y-MZi5UX. W:W^^^m^^ZX^^ hlVr-i^ bL 

[0098] ( 4 ) mmii 7-B«B4^a«i. xm-fi vjvmm.^^wb , u 

imLfz:i b -^^Wib-th [ 1 ] - [ 3 ] \,ztm(Di]y Si: , mix^9 V ivmmm'^m'^mmLfzmix^ 

[00 99] (#ffl-s**4) ff^{iicDHSB^TT«^$ 20 mm^xm^w<^'rtmM^'^^i%\i;>t 

ixfzi. 0 t.z^miifzw:^wmmMMm^7mm.<7^ m^^n^^^b . WM-mm^-thm.(r>wM.<r>x 

"^mm^b^^Lxwfcfh^ib^zii 0 , nnmziEm ^9 im. m±wmtx^9 h/Pr-^'t-r 

[0100] ( 5 ) mfE;^'^^? h/ni«g^a{±. ^msAm'i^^b . mtmmm^x^9 h)Ur-9b 

mL(7)m^j:h^yt^i9mci^-thmm<my ^ ;>^x i,zm-:f\>^x . m^mj^mb m-<r>mm^<ni> b x-mim 

^^yx-h^zb^i^mb-t^ 11 :i i.zimco:^y-m x^9 V)v%m^^b . t\iix^9 V)v^^mzi. ^ 

mmn^i^x^j^. %\i!,^titzmi^mmt<znm^x^9 h/i^^^s: 3)x 

[0101] (f^ffl • ) w:w-wm^(r>x^9 viv 7t<^m^^9 h)Vf~9\.z^ik-t^K9 vjvmmt^B. 

"f-^ip. aiSccoffi)ii<^7'f;U5'^^gfH^fc'*^i^=Sri.S 30 b. *^^>^l.;!?5-BmfaiiW4>-X7'A^micotfi^ 

ftffiSWf-SClt^^'t'^S. <0tfi^tc7)llT\ S^S^^t;^'^^ H/Pr-^'t^fe'^ 

[0 102] (6) mix^9V)vm^^m^mi. 9V)VT~9b^mmz^mfh\m^mw.\.z§,m- 

m?^^i^mti:h^mwmy ^ jv^i^th^^^ 9 h^b^mwb^hfiy-mmm^'^i^x^j^.^ 

y ^}V9-kWi\^fzWmFi--^'&m^fz-^)V&X'^9 V)V [ 0 1 0 9 ] • S6S9 ) mt£h 2tfi^mii^L 

;!7^7t'J>l.; i: ^mm.b-th [ 1 ] lc|£«cO;*7-[i fzm%.^wmmMX:n-)i'^\z\^mh^bi^X'% 

[0103] (f^ffl • ) iim-wm'^<nx'^9 vjv [ o 1 1 o ] ( i o ) -mnAy-wm^^mi. m 

T-9 i 1 mfzimm-ti> y ^ iv^co^Wicn-^ iim^<9 vivf-f $r HfriBStifi^iioii4^aoT 
(n^x^9^j:\-^m.w>mm:'i%h:Lbi)K'th<r>x\ 40 ^■<'^xiiy-mz^m-h:^'7-^m^w^imtx\^h 
'yXT-j^immx'% , $ hi.zwsmi'mitx't zb mmb^^ ( 9 ) i,ztm<^:f] y-mmm^^i^ 

[0104] ( 7 ) fifH^^ Y)vmmt^mi. mm xta, 

mzmtix^9 Yjv^m^mzi, nkhtitzmtmrn [ 0 1 1 1 ] iwm-^^io) MmAm<m^^^ 

M±t mb n-<r)mm^(r> 1 1 x-mm Lxn(>tiix comnzm ctrgb^ycmk ^^oa^3]^^f - 9 iz^ 

^9 h)i^mz^i!bsm^mzii^^iix^^m^m& mi-^<r>x\ s4^aoa»t i ^-m^^ii^mb 

^Tcos-^mmmm^mmmm^xMiat^z mim (mm) x'muzmmiiEm^j:mm 

b ar^stfc i-i [li iztmco/fy-mmmm^'^x x-nt (^s^, m\) -t^zb An-^ h . 

"rJ^. [ 0 1 1 2 ] ( 11 ) ^^S«=S«<7);!?5-Bm* 

[0105] (-f^ffl • ^S7 ) Bifs^fe^TcD3oiofii w^t^^^^mmmmb . mm^'^9 h)UT-9 



[ 1 ] izimmy-mmmn±'^XTA, 



[0 106] (8) msmtiex^9h)miii^m 



(11) !^^¥9-l 72649 

19 2 0 

[ 1 ] tfdi ( 9 ) ^ztsMmy-mmsmm^=y^T m i m)^^zimtm±.^^x^i^ hjur-m 

[0113] um-i^^ii) nmmmcow±mw. x ^im^titznmmt^^^ hiur-:^ t , hite^ 

^mtx-^^t. n^ticr)X\ m,mzx oiEii^fe mm^(r>i> t X'mummmmuzmznf^tiix 
^mxm± (Wf. m\) -r^ztm-^i. hii^^ms-m-tix^^ h)i^mxmb. max 

[0114] (12) mmmm^^^ma. wmm lo y-ii^m^mzx 'oMm^titcmmcox^^' hju 

-^5rfriEif^gSiO'r^NMx;:>5-fflt^j^L3tfi, mmitumt. mfe«fe'<^h;i^x-^^m2(7)tMt 

mt-th (11) i.ztm'^:^y-mmm^^i^xr- V)VT~i'\,zm-^%iiy-m^^^± mt^i. m^t 

[0115] (f^ffl • ssm 1 2 ) «^*m«s-tV\'^ X mih-fhii y-mmm^^nm. 

iiy-m>z^^Lfzm. n^m!^m<m^m.<n^Mm<r) [ o 1 2 1 ] {im • s»«i 5 ) 2^^m:im^tih 

SJgT'B* (^. m\) -thzbti^x'th. Y)V'f—9(r>?i-x:hh<r>x\ ^■m^'^m^^ 

[0116] (13) mm%.-^m-mt. mimw 20 -li-i.^ . ^'Sttih'mbWih^fk vmi^ 

ijy-mmmwm\m(^^^\zi.hmi\z^m. m) x'm'Uimmimts:^m:M^ (^. ep 

T^^irff v\ ^^"^fitmmmm^^wnrfM a) -rs a ifix% h . 

xfjy-mz^^u^xk.^^m^-fhzfk^bt [0 122] (16) mizf]y-mm^i.mi.m 

( 1 1 ) \zim(r^ijy-mmi^M^>'X^2^. i5«fe'<.i? v)Vr-9^mm^'^m<m^mm(^r 

[0117] {^m • 3 ) B^tMfflOS&^H fMXt}y-'m.Z^m-hi]y-'mi-m:%t.X\^h 

<ry''^^<r>fi'y-mWr—9^m-Wm'^<ri^^<r)T- it Sr^attl. (15) \zmk<r>i]y-mmmm. 

^\,z%m^x^^udk. T>Mxi]y-mzmi\^x m 

S^tl.(7)-C\ TO<Jlc=fc'5IE5l=5rfeS3lTm (« [0 123] ( f^ffl ■ S** 1 6 ) S±tlil;iCfflyoS±^a 

[0118] (14) HiiiBii«-^«¥SJi. fiia^ 30 mhc^x. '^^m.<mmzi. <^-fSife$^i^*Sfi^t 

mm^m.<r>r> <^ 5 -fit^^ L/t [ 0 1 2 4 ] (17) MIB^^Wftil^Sti . v;!^ 

^■thZ.b^^b^h (11) tCfBmi?);^f7-Bilfe f-X'<i7h;P;^^7T'$>^>Ii:^^afc-r^ ( 1 1 ) 

mmLi^x^j^. im'niiy-mmmm.i^xn'K^ 

[0119] ({tffl • S&^l 4 ) K^frfio^fe's^' (^^ffl -^^17) 3K^r[6]x;^7^Ac7)Ji-&{c(±. m\(r) 

•c^fi!i-ri.i^-c\ ii:Kwt:<t oiEsi^rfewi-C'S* (« ± (^. Epa) -ri. dt^^-c^ 

7f^.m\')-thZbifiX'%h. [0 12 5] 

[0120] (15) HI ^&t>'||2 OM^I. 2m. 40 [^BflOS!)*] C:«7)J; 3 *^BfltC<J: Wf. ^PitfiT' 

9 h/n^iuxgt , muxK.'? vmum^iMX'im h^b mmbtch , 

■r§^)-*^t^^i-?ii»aiist , m^w^^^-th^2 ^£m.it^ttz\,tm\^zi: m^'&^-^mmx'hhxoti::^ 
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